The Ramsey number r(C l , K n ) is the smallest positive integer m such that every graph of order m contains either cycle of length l or a set of n independent vertices. In this short note we slightly improve the best known upper bound on r(C l , K n ) for odd l.
Introduction
The Ramsey number r(C l , K n ) is the smallest positive integer m such that every graph of order m contains either cycle of length l or a set of n independent vertices. In this note we give an improved asymptotic bounds on r(C l , K n ) for odd l > 5.
Erdős et al. [5] proved that
and c(l) is a positive constant depending on l. A general lower bound for r(C l , K n ) was given by Spencer [8] . Later the asymptotics of r(C 3 , K n ) was determined up to a constant factor in [1] and [6] . For other values of l the result of Erdős et al. was slightly improved by Caro et al. [4] . In particular they showed that r(
for k fixed where n tends to infinity, and that r( 
Proof of main result
In this section we prove Theorem 1.1. We will assume whenever this is needed that n is sufficiently large and make no attempt to optimize our absolute constants. First we need the following well known bound ( [3] , Lemma 15, Chapter 12) on the independence number of a graph containing few triangles (see also [2] for a more general result).
Proposition 2.1 Let G be a graph on n vertices with average degree at most d and let h be the number of triangles in G. Then G contains an independent set of order at least
From this proposition we can immediately deduce the following corollary. We are now ready to complete the proof of our main result.
Corollary 2.2 Let G be a graph on n vertices with maximal degree d which does not contain a cycle of length 2k + 1. Then the independence number of G is at least
Proof of Theorem 1.1. Let G be a graph on m = 80(kn)
1+1/k / ln 1/k n vertices without
We start with G = G and I = ∅ and as long as G has a vertex of degree at least d we do the following iterative procedure. Pick a vertex v ∈ G with degree at least d. If N k (v) in G has size at least 2kn, then by Proposition 2.3 it contains an independent set of size greater than n and we are done. Otherwise, since
Pick the smallest i with this property. By Proposition 2.3 N i (v) contains an independent set I of size at least |N i (v)|/(2k−1). Set I = I∪I and remove all vertices in N i−1 (v) , N i (v) and N i+1 (v) from G . Note that the number of vertices which we have removed is at most
and they contain all the neighbors of the vertices in I . Therefore during the whole process I stays always independent. In addition, by (1) the ratio between the total number of vertices which we remove and the order of I is at most 4k(kn)
Let G be a graph obtained in the end of this process. Either we done or by definition its maximal degree is less than d. If it has at least m/2 vertices, then by Corollary 2.2 it contains an independent set of size 0.05(m/2d)(ln d − ln k) > n. Here we needed that m = 80(kn)
1+1/k / ln 1/k n. On the other hand if we remove more than m/2 vertices during our process, then we constructed an independent set I in G of order This completes the proof of the theorem.
